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SYSTEM FOR WHITENING TEETH SURFACES 



Field of Invention 

The present invention generally relates to a tooth whitening system, and more 
particularly to a system for applying a composition to teeth in order to whiten or bleach the 
surface of the teeth. 



Background of the Invention 

Historically, a gradual darkening of the teeth has been accepted as a natural 
part of the aging process. Indeed, false teeth were often progressively darkened as a person 
aged to match an expected darkening of the teeth for a certain age. Relatively recent 
procedures have emerged to allow for whitening of the teeth, darkened by age, chemical 
discoloration or the like. To this end, many people have veneers placed over their teeth or 
have their teeth chemically bleached. For many years, teeth whitening involved an in-office 
procedure. More recently, however, a variety of over-the-counter tooth whitening products 
and methods have become available, including technology such as boil and bite trays, non- 
moldable trays (which may cover both upper and lower teeth), foam trays, and the like. A 
current representative technique includes the steps of: (1) making an alginate impression of 
the patient's teeth; (2) making a stone cast of the impression; (3) vacuum forming a tray from 
the cast, and trimming to exclude gingival coverage; and (4) instructing the patient to: (a) 
place 2-3 drops of a bleaching solution into each area of each tooth to be bleached, (b) place 
the tray in the mouth, (3) expectorate any excess bleaching solution, (4) change the bleaching 
solution every 1 to 2.5 hours, and (5) remove the tray during meals. The foregoing steps can 
be complicated, time-consuming and inconvenient. The present invention addresses these 
and other drawbacks of prior art tooth whitening systems. 

Summary of the Invention 

According to the present invention there is provided a system for applying a 
composition to teeth in order to whiten or bleach the surface of the teeth. 
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An advantage of the present invention is the provision of a tooth whitening 
system which is simple and convenient to use. 

Still another advantage of the present invention is the provision of a tooth 
whitening system which is fast and effective. 

Still another advantage of the present invention is the provision of a tooth 
whitening system which requires minimal time for application. 

Still another advantage of the present invention is the provision of a tooth 
whitening system which does not require the use of a tray. 

Yet another advantage of the present invention is the provision of a tooth 
whitening system which uses an adhesive as a carrier. 

Yet another advantage of the present invention is the provision of a tooth 
whitening system which can be suitably customized to provide a whitening composition to 
only tooth surfaces. 

Yet another advantage of the present invention is the provision of a tooth 
whitening system which is inexpensive to manufacture. 

Still other advantages of the invention will become apparent to those skilled in 
the art upon a reading and understanding of the following detailed description, accompanying 
drawings and appended claims. 



Brief Description of the Drawing s 

The invention may take physical form in certain parts and arrangements of 
parts, a preferred embodiment and method of which will be described in detail in this 
specification and illustrated in the accompanying drawings which form a part hereof, and 
wherein: 

Fig. 1 shows an enlarged perspective view of a whitening strip according to a 
preferred embodiment of the present invention; 

Fig. 2 shows an enlarged perspective view of a whitening strip according to an 
alternative embodiment; 

Fig. 3 shows a whitening strip, according to another embodiment of the 
present invention, as applied to the teeth; 

Fig. 4 is a cross-sectional view of the whitening strip shown in Fig. 3, 



, as 
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adhered to the teeth; and 

Fig. 5 is a cut-away view of the whitening strip shown in Fig. 3. 

D etailed Description of the Preferred Embodiment 

Referring now to the drawings wherein the showings are for the purposes of 
illustrating a preferred embodiment of the invention only and not for purposes of limiting 
same, Fig. 1 shows a whitening strip 10 according to a preferred embodiment of the present 
invention. Whitening strip 10 is generally comprised of a base layer 20 and a carrier layer 30. 

Carrier layer 30 is comprised of a dental bleaching or whitening agent and an 
adhesive. The whitening agent may take any number of forms, including hydrogen peroxide? 
carbamide peroxide, trichloroisocyanuric acid, tetrasodium pyrophosphate,- chlorine dioxide? 
and sodium perborate. It should be appreciated that the combination of hyd^m?^^ 
and bleaching activators (such as trichloroisocyanuric acid and tetrasodium pyrophosphate) 
react to raise the pH of the system thereby producing perhydroxy radicals which are effective 
bleaching agents. The required concentration of whitening agent will vary depending upon 
its reactivity. In a preferred embodiment of the present invention, a 3% hydrogen peroxide 
composition is used. It should be appreciated that a 16% carbamide peroxide composition is 
generally equivalent to a 5% hydrogen peroxide composition. 

In an alternative embodiment of the present invention, the whitening agent 
may include a photo initiator, such as camphor quinone. A photo initiator makes the 
whitening agent light activated. Camphor quinone is activated by a visible light source, such 
as a halogen light (450 to 550 nm wave-length). Accordingly, the whitening agent could be 
activated by the use of a conventional dental bonding light, which is commonly found in most 
dental offices, or a dental bonding laser. It should also be appreciated that the whitening 
agent could be formed such that it is activated by other means (e.g., salt). 

The adhesive may take any number of forms. In this regard, the adhesive may 
take the form of nontoxic polymers, including natural or synthetic elastomers, such as 
polyisobutylene, styrene, butadiene, styrene isoprene block copolymers, acrylics, urethanes, 
^ones^styrene butadiene, copolymers, methyl acrylate copolymers, acrylic acid, 
polyacrylates, and polysaccharides such as, lcaraya gum, tragacanth gum, pectin, guar gum, 
cellulose, and celluluse derivatives such as methyl cellulose, propyl cellulose, cellulose 
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acetate and the like. The term "adhesive" as used herein means a substance, inorganic or 
organic, natural or synthetic, that is capable of surface attachment to the intended application 
site. 

Base layer 20 provides a backing material. The backing material preferably 
takes the form of a flexible material, such as paper, a non-woven fabric or natural or 
synthetic polymer substance. The flexibility of the backing material allows whitening strip 
10 to conform to the arrangement of a row of teeth. It should be appreciated that base layer 
20 may include a plurality of layers of backing material. 

The whitening agent is dispersed in the adhesive to form a carrier layer 32, 
which is applied to base layer 20. It should be appreciated that a removable film layer (not 
shown) may be applied over carrier layer 30. The removable film layer suitably protects 
carrier layer 30 prior to application of whitening strip 10 to the teeth. 

It should be appreciated that the present invention is similar to the composition 
and methods disclosed in United States Patent Nos. 5,234,957 and 5,332,576 (assigned to 
Noven Pharmaceuticals, Inc. of Miami, Florida), except that a suitable tooth bleaching or 
whitening agent replaces the local anesthetic agents. Accordingly, the foregoing patents are 
fully incorporated herein by reference. 

To use whitening strip 10, the film layer is removed and carrier layer 32 is 
adhered to the teeth in an appropriate manner. In this regard, whitening strip 10 has a width 
dimension suitable to cover a row of teeth (upper or lower). Therefore, one whitening strip is 
applied to the upper set of teeth, while a second whitening strip is applied to the lower set of 
teeth. It should be appreciated that the length dimension of whitening strip 10 is determined 
by the amount of coverage desired. In this regard, the number of teeth which it is desired to 
whiten will determine the dimensions of whitening strip 10. For instance, it may be desired 
to only whiten the front teeth, which are most easily seen by others. Accordingly, the length 
of whitening strip 10 can be reduced in this case, as compared to the case where it is desired 
to whiten all of the teeth. The duration of application of whitening strip 10 to the teeth will 
depend upon the type and concentration of the whitening agent, as well as the type and 
intensity of stain. 

In the embodiment shown in Fig. 2 whitening strip 10' is shaped to fully cover 
the teeth, while avoiding contact with the gums. In this regard, a series of notches 40 are 
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formed to accommodate the gum line. 

Figs. 3-5 illustrate yet another embodiment of the present invention. Fig. 3 
shows the manner in which a whitening strip is applied to a set of teeth. In this embodiment, 
whitening strip 10" includes an active section A having a whitening agent, and an inactive 
section I that does not include a whitening agent. Active section A takes the general shape of 
the teeth (Fig. 5), so as to avoid contact with gum tissue when whitening strip 10" is applied 
to the teeth in the manner illustrated in Fig. 3. Inactive section is located above and below the 
active section A. In this respect, the upper inactive section will contact gum tissue, while the 
lower inactive section will contact the back surface of the teeth (Fig. 4). Adhesive is applied 
to both the active and inactive sections to adhere whitening strip 10" to the teeth and gum 



tissue. 



The invention has been described with reference to a preferred embodiment. 
Obviously, modifications and alterations will occur to others upon a reading and 
understanding of this specification. For instance, the whitening strip may include active 
1 5 ingredients other than whitening agents. It is intended that all such modifications and 

alterations be included insofar as they come within the scope of the invention or equivalents. 
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Having thus described the invention, it is now claimed: 

1 • A strip member for whitening teeth comprising: 
a base layer; and 

a carrier layer including a whitening agent, wherein said carrier layer is 
applied to the base layer. 

2. A strip member according to claim 1 , wherein said carrier layer further 
comprises an adhesive. 

3. A strip member according to claim 1 , wherein said whitening agent comprises 
at least one of : hydrogen peroxide, carbamide peroxide, trichloroisocyanuric acid, 
tetrasodium pyrophosphate, chlorine dioxide, and sodium perborate. 

4. A strip member according to claim 1, wherein said whitening agent comprises 
hydrogen peroxide and at least one bleaching activator. 

5. A strip member according to claim 1 , wherein said whitening agent includes a 
photo initiator. 

6. A strip member according to claim 5, where said photo initiator includes 
camphor quinone. 

7. A strip member according to claim 2, wherein said adhesive includes at least 
one of: nontoxic polymers. 

8. A strip member according to claim 7, wherein said nontoxic polymers include 
at least one of natural and synthetic elastomers. 

9. A strip member according to claim 8, wherein said natural and synthetic 
polymers include at least one of: polyisobutylene, styrene, butadiene, styrene isoprene block 
copolymers, acrylics, methanes, silicones, styrene butadiene, copolymers, methyl acrylate 

6 

SUBSTITUTE SHEET (RULE 26) 



WEST 



W ° 99/62472 PCT/US99/12325 



copolymers, acrylic acid, polyacrylates, and polysaccharides such as, karaya gum, tragacanth 
gum, pectin, guar gum, , cellulose, and celluluse derivatives. 

10. A strip member according to claim 1, wherein said base layer is formed of a 
flexible material. 

11. A strip member according to claim 1 0, wherein said flexible material includes 
at least on or paper, a non~woven fabric, natural polymer, and synthetic polymer. 

1 2. A strip member according to claim 1 , wherein said whitening agent is 
dispersed in an adhesive. 

13. A strip member according to claim 1 , wherein said strip member further 
comprises a removable film layer to protect said carrier layer. 
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